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Abstract 
Informal care is an important source of care for persons with dementia. The primary objective of this study is to 
explore the factors that affect the choice to provide informal care and test if altruistic attitudes change the mix of 
formal and informal care given to patients with dementia. Using the Aging Demographic and Memory Study 
dataset, we analyze how patient and caregiver characteristics affect the use of informal and formal healthcare 
services by dementia patients, focusing on the role of altruism. Assuming that the total care provided is an 
unobserved mix of informal and formal care, we use a latent class model to test if direct altruism increases the 
probability that informal care is included in the care plan. Greater patient need, as measured by limitations in the 
number of activities of daily living, and having three or more comorbid conditions decreased the probability of 
having only informal care, while needing supervision increased the probability of having only informal care. The 
direct altruism has a positive and significant marginal effect on increasing the probability of providing only 
informal care and decreasing the probability of being in the mix category of informal and formal category. Our 
model suggests that altruism in the form of caregivers‟ pleasure from providing care increases the amount of 
informal care used. Although not socially inefficient, it does raise the cost of care as part of the cost is “spent” on 
caregiver‟s pleasure. We find empirical evidence in support of this theoretical implication. 
Keywords: Informal care, dementia, altruism, long-term care 
1. Introduction 
Dementia, the deterioration of cognitive ability that impairs independent functioning, affects 5% to 10 % of 
Americans aged 65 or above (Langa et al. 2004). Much of the care that dementia patients need is provided 
outside the formal health care system. Formal home and institutional health care services provide only about 25% 
of the care for individuals with Alzheimer‟s disease; nonprofessional family and friends provide the rest 
(Schubert et al. 2008; Zhu et al. 2008). In 2009, 11 million unpaid caregivers provided 12.9 billion hours of 
informal care to individuals with AD and other types of dementias (Alzheimer‟s Association. 2010). In this 
paper, we explore the factors that affect the choice to provide informal care and test if altruistic attitudes change 
the mix of formal and informal care given to patients with dementia. Using the Aging, Demographics, and 
Memory Study (ADAMS) dataset, we organize our analysis around the Anderson Behavioral Model of Health 
Care (Anderson and Aday 1978)
 
which identifies predisposing demographic and social factors that affect a 
person‟s inclination to use services, enabling factors that facilitate or inhibit the access to health care services 
and need factors which are defined by the severity of the illness. 
Most of the caregiving literature on long-term care decisions for elderly persons finds that patient needs are the 
main predictors of the demand for care (Bolin et al. 2008; Bosang 2009; Charles and Sevak 2005; Armingon et 
al. 2005; Van Houtven and Norton 2004; Lo Sasso and Johnson 2002). This perspective ignores that altruistic 
values on the part of caregivers (Grant and Nolan 1993; Shultz and Martire 2004) may elicit more informal care 
than would be given in its absence. In this paper we explore how altruism plays a role in how much formal and 
informal care a dementia patient receives. 
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The remainder of this paper is organized as follows. The next section presents our conceptual framework that 
explains the caregiving problem from the perspective of the caregiver. Section 3 provides a description of the 
ADAMS data and the variables used in the empirical model. The empirical model and other econometric issues 
are discussed in section 4. Section 5 has the empirical results, and section 6 suggests policy implications and 
concludes the paper. 
2. Conceptual Framework  
We assume a surrogate decision maker (Black et al. 2009)
 
chooses the care plan for each patient with cognitive 
impairment.
i
 The decision maker chooses her own consumption and the patient‟s care plan, and is also the 
provider of any informal care. We allow altruism in two potential forms; first that the caregiver‟s utility is 
greater if the patient achieves a higher health status, which we term indirect altruism (Becker 1993), and second 
that the caregiver derives direct satisfaction from providing care (Grant & Nolen 1993, Zhu, Moore & Clipp, 
2003), which we term direct altruism. Hence the caregiver chooses the amount of the informal care, tc, leisure, tl, 
and the amount of formal care, F, to maximize her own utility, 
cc
p
1
c t,F,x)|z(t,h(C,tUU   )        (1) 
where C is the caregiver‟s own consumption, with a positive marginal utility, t1  is the time the caregiver spends 
in leisure, h
p
(t c ,F,x ) is the patient‟s health state which depends on the amount of formal care, F, and informal 
care, t c  provided, x  is a vector indicating the patient‟s innate health status (for example, fragility that does not 
depend on the amount of care received) and other characteristics and z  are the caregiver characteristics. The 
patient‟s health production function is strictly concave where the marginal products of health with respect to 
formal care and informal care are positive  0,0  ptcpF hh , and health increases at a decreasing rate as formal care 
and informal care are increased  0,0  ptctcpFF hh ,  and there is smooth substitution between formal and informal 
care. If there is indirect altruism, p
C
h
U

 > 0. The utility function ( )
CU g  is an increasing a strictly quasi-concave 
function and well-behaved locally to ensure an interior optimum. Direct altruism is captured by the additive term 
γ*tc in the utility function (Fevang E et al. 2008). If γ is positive, then the caregiver gets direct utility from giving 
care.If γ is zero, then the caregiver gets no direct utility from providing care although indirect altruism can be a 
possibility.
ii
 
Labor income, earned at rate of w per unit of time spent in labor (tls), and nonlabor income (family wealth) (y0) 
are spent on formal care (F) and consumption (the numeraire good) giving a monetary budget constraint of: 
OywtFpC lsf 
         (2) 
Total time (T) is restricted as:  
clsl tttT            (3) 
Combining equations (2) and (3) gives the total income constraint  
 
olcf yttTwFpC  )(         (4) 
The right hand side of (4) is the caregiver‟s total income (nonlabor plus labor) and the left hand side is the total 
expenditure spent on consumption and formal care. Patient characteristics enter into the problem through x in the 
health status function, while the caregiver‟s final utility depends on his or her own characteristics. 
The Lagrangian function for this problem is 
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First order conditions are 
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Combining (6) and (7) we find 
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        (10) 
Equation (10) indicates that the optimal choice of tc and F requires that the marginal utility per additional dollar 
spent for informal care (in terms of the opportunity cost of foregone wages) must equal the marginal utility per 
additional dollar spent on formal care. The marginal utility of informal care consists of two parts – the direct 
utility increment of   and the indirect utility increment from improved patient health. Notice that if 0   
(10) becomes 
.
c p pc p p
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             (11) 
Equation (11) has an interesting interpretation; in the absence of direct altruism, utility maximizing behavior on 
the part of caregivers results in a mix of formal and informal care that is congruent with what is normally 
construed as an efficient input mix. Moreover, if 0  we see that  
/ / .
p p
f
c
h h
w p
t F
    
   
   
 
Implied from this relationship is that for the same cost more health is achieved by patients with caregivers who 
do not get direct pleasure from providing care than by patients with caregivers who do get direct pleasure from 
providing care. This is shown in Figure 1. Caregivers with positive   “spend” part of the opportunity cost of 
foregone wages on their own direct pleasure instead of indirectly on the utility received from improved patient 
health.
iii
 If there is only indirect altruism, this is not the case. 
Figure 1. Influence of y on optimal health production 
Of course when y > 0, it is likely, that a greater share of total available resources is devoted to patient care 
imposing a less than proportionate decrement in formal care – the greater share of resources comes, at least in 
part, from decreased caregiver consumption. Moreover, indirect altruism, which is reasonably correlated with 
direct altruism, would also lead to a larger share of available resources devoted to patient care, hence, the net 
effect of a positive  on patient health is an empirical issue that depends on the elasticity of substitution 
between formal and informal care in the health production function and the elasticity of substitution between 
consumption and leisure and patient health in the caregiver‟s utility function. It also explains why some studies 
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have found formal and informal care to be substitutes (Bolin et al. 2008; Bonsang 2009; Charles and Sevek 2005; 
Armingon et al. 2005; Van Houtven and Norton 2004) while others found them to be complements (Bolin et al. 
2008; Langa et al. 2001b). Our question of interest has to do with direct altruism and how it affects the mix of 
formal and informal care. We take two approaches to this problem. First, we assume that the total amount of care 
provided is a latent variable, 
*
iy which is an unobserved mix of formal and informal care chosen to maximize 
(1). We then construct a variable on the amount of informal care a patient receives; whether the care plan is only 
informal care, a mix of formal and informal care, or only formal care and consider this an ordering of the 
strength of informal care as a part of the total care plan. We use an ordered probit analysis to test if direct 
altruism increases the probability that informal care is included in the care plan. 
Two different probit models were estimated. The first was a three-category model of “only”, “some” or “no” 
informal care, including those who use institutional care. Because patients requiring institutional care may be 
qualitatively different from those requiring only out-patient care, we performed a second analysis limiting our 
data only to the population that used no institutional care, and thus tested whether direct altruism increases the 
probability that only informal services are used.
iv
 
3. Methods 
3.1 Sample 
The Aging Demographics and Memory Study (ADAMS) is a cross-section sample of 1,770 individuals of age 70 
or older, selected from the Health and Retirement Survey, (HRS- 2000 or 2002 waves depending on the timing 
on recruitment into ADAMS) based on the self-or-proxy reported cognition score. The sample is stratified to 
ensure a sufficient number of respondents across the full range of five cognitive levels ranging from “low 
functioning” to “high normal”.v The ADAMS wave -A assessment occurred between July 2001 and December 
2003 and clinical assessments tests were performed on 856 respondents. Full details of the ADAMS sample 
design and selection methods are described in other studies (Langa et al. 2005; Plassman 2007). Figure 2 
describes the ADAMS sample in our study.  
Figure 2. ADAMS sample used in this study 
Description of ADAMS Data: 
ADAMS provides in-depth information on patients‟ limitations of independent functions of daily living,vi 
utilization of formal health care services, including nursing home stays, inpatient hospital stays, home health 
care services and physician visits, informal caregiving, patient‟s demographic and socioeconomic characteristics. 
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For caregivers, ADAMS includes information on demographics, positive attitudes about informal caregiving, 
and caregiving time that gives a comprehensive picture of a family‟s provision of informal care associated with 
cognitive impairment and dementia.
vii
 We restrict our study sample to respondents diagnosed as cognitively 
impaired or demented at the end of ADAMS Wave A (N=301) assessment. The sample was further shortened 
(N=270) due to either the nonavailability of appropriate informants or patients‟ health problems that prevent 
informants to participate in the study. Linking the ADAMS to the expansive HRS data on health, health care 
utilization, informal care, economic resources and behavior provides a unique opportunity to study factors 
influencing the demand for informal care and various types of formal care services. Descriptive statistics for the 
variables used in our model are provided in Table 1.  
 
Table 1. Variables and Descriptive of Study Sample (N=270) 
Variables Description Mean (SD) 
Predisposing Caregiver  
   Age (21-93) Years 61 (13.79) 
   Gender Female 0.73 (0.44) 
   Race White 0.65(0.47) 
 African-American 0.23(0.43) 
 Other 0.12(0.31) 
Ethnicity Hispanic 0.12(0.31) 
Patients   
Age (70-110) years 85 (6.75) 
Gender Female 0.630.48) 
Marital  Status Married 0.28(0.44) 
Race White 0.69(0.46) 
Ethnicity Hispanic 0.11(0.31) 
Enabling Caregiver  
Spouse if spouse 0.22(0.41) 
Child  if child 0.51(0.50) 
Other Family/Friends                    0.27(0.44) 
Education some college 0.56(0.50) 
Feel good feel good                         0.87(0.34) 
by providing care 
Wealth (-700-2160404) Dollars                          1500 872 (276 704) 
Work for Pay                                 0.41(0.49) 
Earnings (97-100000) those worked                      24 452 (22 518) 
Patient   
Marital status if married 0.70(0.45) 
Medicare  0.95(0.19) 
Medicaid  0.25(0.44) 
Long-term insurance  0.05(0.23) 
Need   
Patient   
ADL
1
 (0-6) number of limitations  2.8 (2.3) 
IADL
2
 (0-5) number of limitations 3.36 (1.8) 
Supervision if need help 0.69(0.46) 
Comorbidity  if >3 conditions 0.35(0.48) 
CDR
3
 (0-3) dementia severity 1.5 (1.2) 
Outcome Variables  
Informal care
4
 (0-646) hours/month 195 
Formal home care
5
 (0-6) number of areas 1.35 (1.46) 
Institutional care
6
 (0-365) number of nights 72 (130) 
 
Notes: Ranges for continuous variables are shown in the parentheses. For consistency, both the mean and 
standard deviation for binary variables are reported, even though they carry similar information. ADL includes 
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functional limitations in activities in daily livings in 6 areas such as bathing, eating, dressing, toileting, getting 
across the room, and getting out of bed. 2. Instrumental Activity of Daily livings: problems with preparing meals, 
grocery/shopping, making telephone calls, taking medications and managing money; 3. Dementia rating scale 
(0-3); 4. Total hours spent in active caregiving, supervision, and transportation per month; 5. Formal care help 
needed in different areas of IADLs, and skilled nursing care; 6. Total number of nights spent in hospital and 
nursing home in the year before the survey. 
3.2 Measures 
It is useful at this point to further clarify the predisposing, enabling, and need factors of both patients and 
caregivers in the context of our empirical specification. The use of health care services is partially dependent on 
the predisposition of the individual towards health services as suggested by demographic, social and attitudinal 
characteristics.
viii
 These factors are known as predisposing variables. Enabling factors measure how easy it is for 
individuals to access health services. The patient‟s state of illness (both self-perceived and evaluated) determines 
the need variables. 
Predisposing variables in our data include patient and caregiver socio-demographic characteristics (age, gender) 
and social structures (education, race/ ethnicity) (Anderson and Aday 1978; Anderson 1995; Bass and Noelker 
1987) and if the caregiver is the patient‟s child. Enabling factors include family wealth and the availability of 
insurance (Medicare, Medicaid and Long-term care) which increase access to formal care services, and if the 
patient is married, could increase the number of potential caregivers. We also include the caregiver‟s education 
level as an enabling factor as a measure of the ability to perform care, and knowledge about alternatives and the 
caregiver‟s implicit wage (income earned per week divided by hours not spent in informal care) as a measure of 
his or her opportunity cost. 
Need factors include the patient‟s severity of cognitive impairment as measured by severity of cognitive 
impairment, the number of limitations noted in activities of daily living (ADL), instrumental activities of daily 
living (IADL) and the need for regular supervision in one or more of the ADL or IADL. The patient‟s severity of 
cognitive impairment was measured by the clinical dementia rating scale (CDR). The CDR reflects an indirect 
evaluation of cognition and functional performance based on information obtained from both the informant and 
subject during the course of the evaluation. The CDR rating was assigned for all subjects, regardless of dementia 
status. Supervision needs measure whether the degree of cognitive impairment interferes with a person‟s 
judgments in decision making capacity, impulsive behavior, and ability to complete daily activities without 
substantial supervision. Finally, because multiple chronic conditions may require more intensive caregiving for 
dementia patients, we include a binary variable indicating whether the patient has 3 or more comorbid chronic 
conditions.
ix
 
3.3 Summary Statistics 
The typical patient was 85-year-old who had less than a high school education. Twenty-eight percent of the 
patients were married and 63 percent were female, 69 percent were White non-Hispanic, 20 percent were 
African American non-Hispanic, and 11 percent of study members were Hispanic. 
About 75 percent of the patients in the sample needed assistance with ADL and 90 percent needed help with 
IADL.
x
 Seventy-one percent needed both type of help, and 69 percent needed assistance with supervision. 
Health insurance coverage reflects the advanced age of most dementia patients, with 96 percent of patients being 
covered Medicare and about 27 percent also having Medicaid – about 25 percent were covered by both Medicare 
and Medicaid. Only 5 percent of the patients had private long-term care insurance. The average CDR score is 1.5 
which indicates the moderate level of dementia. 
Caregivers averaged 61 years of age and had more than a high school education. Almost three-fourths of the 
caregivers (73 percent) were female. Over half (51 percent) of caregivers were adult children, 22 percent were 
spouses and 27 percent were friends and other family members. Forty percent of the caregivers worked for pay 
with average earning per year of $10,008.
xi
 Ethno-racial composition includes 70 percent Caucasians, 30 percent 
African American or others and 12 percent Hispanic. A total of 50 percent of caregivers lived with patients in 
same households. We capture altruism by the variable “feel good” (a binary variable) based on the survey 
question, “Has providing care made you feel good about yourself?” Approximately 87 percent of caregivers 
responded that providing care made them feel good. 
We consider informal care as the total time spent on active care, supervision and transportation per month.
xii
 On 
an average, 195 hours of informal care was provided per month. Because some caregivers gave incomplete 
answers, a bracketed variable was created for those 10 based on assumptions about the intensity of care-giving 
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per day for dementia and impaired persons (VanHoutven and Norton 2004). Using national estimates of quantity 
of informal care for individuals with dementia, 27 hours per week or 4 hours per day was assigned for those 10 
cases (Langa et al. 2001a). The analysis was also run without those 10 cases and no significant change was 
found.
xiii
 Two types of formal care utilization were considered: formal home health care, which is primarily based 
on eligibility criteria; and institutional care, which depends on financial resources (personal/family wealth, 
caregivers‟ wages). The utilization levels are measured by two separate variables: (1) the natural log of nights in a 
nursing home or hospital
xiv
, and (2) the number of formal home health care services used. On an average, 
respondents spent 72 nights in a nursing home or hospital and used 1.35 specific formal home health care services. 
Table 2 shows the correlation between the types of care used. There is a strong positive relationship between 
formal home care services and institutional care, which probably indicates both types of formal care are driven 
by need, and patients progressively move from lower need (formal home care) to higher need (institutional care). 
Surprisingly, there seems to be little relationship between the amount of informal care provided and the number 
of formal home care services used, indicating that informal and formal home care neither substitute nor 
complement each other. However, there is a significant negative relationship (as indicated by the -0.17 value of 
the correlation coefficient) between the amount of informal care provided and institutional care, indicating that 
when patients are institutionalized, the amount of informal care falls. If the negative correlation is because 
informal care and institutional care are substitutes, there is a potential that informal care delays 
institutionalization. However, it may be simply that there is less opportunity for informal care if a patient is 
institutionalized.  
 
Table 2. Correlations between informal and formal care 
Variables Informal care Formal home care Institutional care 
Informal  1 0.05 -0.17*** 
Formal home care  0.05 1  0.33*** 
Institutional care -0.17*** 0.33***  1 
***p<0.001 
 
4. Results and Discussion  
4.1 Probit Analyses 
Table 3 reports the results when we used the entire sample for an ordered probit estimated with Stata 11 
(STATA Corporation, College Station, TX) on an ordering on the share of formal care a patient received. Hence, 
we use three categories that reflect a decrease in the share of care a patient receives; only informal care, a mix of 
informal and formal care, and no informal care. For ease of interpretation, the probit estimates were translated  
into marginal effects with respect to independent covariates and we report the Wald statistic=
2
ˆ
ˆ( )
j
jSE
b
b
 
 
 
 
 
for each estimate. Our probit results show the average of absolute increase/decrease in the probability of being in 
a particular care plan category with respect to a unit change in each independent variable across all sample 
members. Six variables had statistically significant (at conventional levels of significance) marginal effects on 
the extreme values (only informal care and no informal care). We discuss only the effects on “only informal care” 
as the impact on “no informal care” is of the opposite sign. As expected, married patients are more likely to 
receive only informal care. Consistent with other studies (Toseland et al. 2002; Wimo et al., Bass et al. 1992; 
Gill et al. 1998), greater patient need, as measured by limitations in the number of ADL, and having 3 or more 
comorbid conditions decreased the probability of having only informal care, while needing supervision increased 
the probability of having only informal care. Wealthier patients and patients with Medicaid insurance are less 
likely to use only informal care in the total care plan.  
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Table 3. Predicted Probabilities and Marginal Effects from the Ordered Probit Model
§ 
[Dependent variable: Care mix (3 ordered categories; Only IC, mix of IC and FC, No IC)] 
Variables Only IC Mix of IC & FC No IC 
Predicted Probability 0.23 0.65 0.11 
95% CI [0.18, 0.27] [0.59, 0.71] [0.07, 0.16] 
Patient’s characteristics 
Predisposing Age -0.00 (1.63) 0.00 (1.44)  0.00 (1.61) 
Female 0.05 (1.58) -0.02 (1.34) 0.04 (1.58) 
White 0.09 (2.60) 
 
-
 
0.03 (2.56) -0.05 (2.28) 
Hispanic -0.07 (0.74)
 
 0.02 (0.65) 0.04 (0.75) 
Enabling Wealth -0.16 (5.76)
**
 0.06(3.89)
**
 0.10(5. 47)
**
 
Medicare 0.03 (0.12) -0.01 (0.12) -0.02 (0.11) 
Medicaid -0.10 (3.57)
* 
0.03 (2.56) 0.06 (3.57)
* 
Long-term 
insurance 
 0.12 (1.46) -0.04 (1.27) -0.07 (1.27) 
Married 0.20 (7.02)
***
 -0.07 (4.79)
**
 -0.13 (6.65)
*** 
Need ADL -0.03 (8.01)
***
 0.01 (5.33)
**
 0.02 (3.24)
* 
IADL -0.01 (0.62) 0.005 (0.56) 0.01 (0.75) 
Supervision 0.10 (1.64) -0.02 (1.63) -0.05 (2.01) 
Comorbidity
a
 -0.13 (8.29)
***
 0.05 (5.06)
**
 0.08 (10.24)
***
 
CDR
b
  0.08(16.0)
*** 
 0.03(9.0)
***
  0.05(8.94)
*** 
Caregiver’s characteristics   
Predisposing Age -0.00 (0.47) 0.00(0 .46)  0.00(0.07) 
Female
 
 0.05 (0.98)
 
-0.02 (0.86)
 
- 0.03 (0.79) 
Married  0.01 (0.09) -0.00 (0.09)  -0.01 (0.13) 
Child Caregiver  0.06 (1.44) -0.02 (1.27)  -0.04 (1.27) 
Enabling Education  -0.01 (0.13)  0.01 (0.13)  0.01 (0.07) 
 Opportunity cost  -0.00 (0.84)  0.00 (0.79)  0.00 (0.77) 
 Spouse  -0.08 (0.62)  0.03 (0.64)  0.05 (0.47) 
Altruism Feel good  0.14 (5.24)
**
 -0.05 (3.98)
**
  -09 (5.06)
**
 
Note:§ Wald statistics are shown in the parentheses. Any possibility of heteroskedascity was taken into account 
by calculating the White heteroskedascity-consistent robust standard error in the estimation. ***p ≤01, ** p≤.05, 
* p≤.10. a having 3 or more chronic conditions; b dementia rating scale. Categories of dependent variable: 1=only 
informal care; 2= mix of informal and formal care; and 3= no informal care. 
 
What is more interesting is the marginal effects on the mix of formal and informal care. The positive marginal 
effects, at conventional significance levels, for ADL, dementia severity and comorbidity indicate that the shift is 
away from informal care towards formal care as these increase, while the negative coefficient on supervision 
coupled with its impact on only formal care and only informal care suggests that, holding all else constant, if this 
is the stimulant for care, it is more likely given informally.  
For the most part these results are mirrored for the subpopulation who used no institutional care when estimates 
are evaluated at conventional significance levels,
xv
 and strengthen the interpretation of the three category results. 
This estimation has a Chi-square of 53.39 and a pseudo R-square of 0.41. Being Hispanic or White decreased the 
probability of using only informal care, and both measures of need, ADL and IADL also decreased the 
probability of having only informal care. For this subsample, family wealth did not decrease the probability of 
having only informal care. Although this may be surprising given what was found for the full sample, we 
interpret this result as indicating that if caregiver has greater family wealth, patients are more likely to be 
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institutionalized. Being on Medicare increased the probability of using only informal care, while patients with 
Medicaid decreased that probability. Finally, patients with long-term care insurance are more likely to use 
informal care. This result is quite surprising given the fact that individuals purchase long-term care insurance in 
order to financially support the use of formal care services when the need is realized. However, complexities in 
navigating the current long-term care system may result the underutilization of needed services. 
Once again, our primary interest is in the altruism variable, as measured by the feel good variable. When using 
all three categories "feel good” has a positive marginal effect with a p-value of 0.05, increasing the probability of 
being in the „only informal care‟ category (and, consequently, decreasing the probability of being in the „no 
informal care‟ category), and decreasing the probability of being the mix category with a similar p-value of 0.05. 
There was no marginal effect of being in the mix of care category, nor did we find a statistically significant result 
with a p-value of 0.10 or smaller for the subsample of patients who used no institutional care. Together the two 
probit analyses indicate that patients are kept out of institutional care when the caregiver has direct altruism, but 
there is no strong impact of altruism on the mix of formal and informal home care services. 
Table 4 shows predicted probabilities for when “feel good”=1and when “feel good”=0, holding all continuous 
variables at their mean values and other dummy variables at 0. The probability of receiving „only informal care‟ 
increased by about 17 percentage points (with most of this increase coming from those using a mix of services) 
and the marginal effect is statistically significant at a p-value of 0.02. We interpret this to mean that direct 
altruism reduces the probability that a caregiver will use formal care as a respite for themselves.  
 
Table 4. Predicted probabilities and marginal effects for “Feel Good” 
 Only IC
a
 Mix of IC and FC
b 
No IC 
Predicted Probability 0.59 0.40 0.009 
(Case 1) [0.21, 0.97] [0.39, 0.41] [-0.01, 0.03] 
Predicted Probability 0.42 0.54 0.02 
(Case 2) [0.03, 0.82] [0.52, 0.56] [-0.03, 0.09] 
Difference -0.17 0.15 0.01 
 [-0.18, 0.09] [0.09, 0.17] [0.008, 0.011] 
Marginal Effect
c
 0.12 -0.03 -0.08 
(Feel good) [-0.01, 0.23] [-0.08, 0.01] [-0.16, 0.01] 
a
 IC stands for Informal care; 
b
 stands for formal care, both formal home health care and institutional care. 
Case 1: Feel good=1 (Specifications for dummy independent covariates: a male, married, White, non-Hispanic 
patient needing help with supervision, incontinence, had a female adult child caregiver, married, at least high 
school education, all other continuous variables were fixed at their mean values). 
Case 2: Feel good=0 (same specifications as above) 
c
 This is an average marginal effect rather marginal effect at mean. This means that discrete change in feel good 
from 0 to 1 was calculated for all sample members then calculated the average of all individual marginal effects 
in order to get the overall effect. This method was used as the current practice favors averaging individual 
marginal effects when it is possible to do so (Greene 2000). 
5. Summary, Limitations, and Conclusions 
We explored what patient and caregiver factors influence the type of care given to patients with dementia, using 
an ordered probit analysis supplemented with a reduced form analysis. Our findings suggest that the primary 
determinants of the level and types of care given depend on „patient need‟, but that altruism can, on the margin, 
change the mix of care provided. Our primary question focused on the role of “direct” altruism, in the form of a 
caregiver deriving pleasure from providing informal care, in the mix of informal and formal care services as a 
part of the total care plan for patients with dementia. Our main interest was to test whether “direct” altruism 
increases the probability of receiving informal care in the total care plan. We find strong support for a conjecture 
that “direct” altruism increases the role of informal care in the total care plan, mostly instead of using 
institutional care. This is consistent with our theory which predicts direct altruism might decrease the overall 
quantity of care given when faced with a limited budget for providing care.  
Although our results in general supports the health service utilization literature that points to the importance of 
need variables in predicting health services use (including studies focused on dementia patients), we discuss our 
results in comparison with two most recent studies (Bolin et al 2008; Bosang 2009) that examined the 
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relationship between informal and formal care use among older adults. Both studies ignored the role of altruism 
in the optimal mix of informal and formal care use in the total care plan and hence relationships between two 
types of care. We show that direct altruism is likely to increase the use of informal care instead of using formal 
home care and institutional care. This observation may have some important implications for rebalancing 
long-term care policies. 
We note several limitations to this study. First, due to lack of appropriate data, we could not examine the 
elasticity of substitution between informal and formal care in the health production function. This information 
would have enabled us to explain the net impact of altruism on overall level of care provided. Second, the 
cross-sectional data used in this study preclude direct examination of the dynamics of need problems in health 
services utilization. Since functional abilities predictably decline over the course of the disease, longitudinal data 
would allow us to see how altruism affects the mix of care as the disease progresses. Third, the measure of direct 
altruism by the “feel good” variable provides only a gross measure of caregivers‟ perceived subjective gain and 
rewards from giving care, although similar measures have been used elsewhere (Miller 1989). A more 
comprehensive instrument that measures the intensity of caregiving satisfaction scale (Lawton et al. 1989) could 
give more insightful inferences. 
Our results have some important implications for policy makers who address the long-term care needs for 
persons with dementia. The strong relationship between needed supervision and the amounts of both types of 
home health care, and the apparent lack of relationship between needed supervision and institutional care 
suggests that the present eligibility criteria
xvi
 for „long-term care needs‟ does not capture the unique nature of the 
care needs for people with dementia. Because we find support for the idea that direct altruism moves people 
from institutional care to informal care, it may be that some people in institutional arrangements need not be 
there; perhaps they are in institutions because no one “cares enough” to provide for them outside of the formal 
care system, and the formal home care system is not available to them because of strict eligibility requirements 
for formal home health care services. 
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i
The most widely accepted and frequently used measure for cognitive impairment is the Mini-Mental 
state-Examination score (MMSE). A score of 23 or less indicates cognitive impairment, while a score of 20 or 
lower indicates moderate to severe level cognitive impairment (Folstein 1975; van der Linde et al. 2010). Care 
recipients in our study sample average a score of 17 on the MMSE, indicating an inability to understand and 
retain necessary information long enough to reach a decision (Gregory et al 2007). 
ii
 We assume that caregivers never experience a direct disutility (resentment) from providing care. They do, 
however, suffer an opportunity cost in terms of foregone leisure and consumption if time is devoted to informal 
care. In our empirical analysis we are able to test for γ directly by the nature of our data which provides 
information about direct altruism. Unfortunately, we do not have any measures of resentment, hence cannot test 
for any direct disutility impact,) 
iii
 Because of the value derived from the altruism, this result is not necessarily socially inefficient. It does show, 
however, that for the production of care for dementia patients, altruism may increase the social cost. 
iv
 We also provide estimates of reduced form equations for each of three types of care (informal care, formal 
home based care, and institutional care), that include a measure of direct altruism as an explanatory variable. The 
reduced form estimates do not by themselves give a fully adequate analysis, since they do not control for a 
standardized level of care implicit in the mix of services used. Measuring this directly would require knowing 
either the health production function for patient health. 
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v
The HRS self-reported cognition score is based on measures of the cognitive function in the Asset and Health 
Dynamics Among Oldest Old (AHEAD) study. Cognitive score is determined using tests of immediate and 
delayed free-recall, working memory, knowledge, language, orientation and higher level abstract reasoning 
based on Wechsler Adult Intelligence Scale-revised (WAIS-R) score (Herzog & Wallace 1997; Jorm 1994). 
vi
Independent functions of daily living are measured by difficulties with Activity of Daily Living (ADL) and 
Instrumental Activity of Daily Living (IADL). ADLs are measured in the following areas: problems with bathing, 
eating, dressing, getting across the room, toileting and getting out of bed. IADLs are measured in 5 categories: 
problems with preparing meals, grocery shopping, making phone calls, managing money and taking medications. 
While ADls are necessary for fundamental functioning (as defined by the above), IADLs are not necessary for 
fundamental functioning but enable individuals to live independently within a community. 
vii
ADAMS also provides extensive information about caregivers‟ stress, depression and other activity restrictions 
due to the caregiving responsibility. We believe these to be endogenous to decisions about informal care and thus 
were not included as exogenous factors determining the amounts of formal and informal care used. 
viii
 Health beliefs are attitudes, values; knowledge that individuals have about health and health care services that 
affect their subsequent perceptions of „need‟ and the use of health services (Anderson 1995). 
ix
 The average patient had 3 comorbid chronic conditions 
x
 A typical patient needing help with ADL needed help with 2.78 specific activities. For IADL this number 
averaged 3.36 specific activities. 
xi
 This number represents average income of all caregivers including those not working due to caregiving 
responsibility. Such a low average earning indicates there may be large unmeasured indirect opportunity cost 
associated with dementia. Caregivers who worked the previous year when not providing informal care had 
average earnings of $24,450. 
xii
 The survey questions were phrased as follows: “how many days in the last month did you provide active care, 
supervision and transportation?” and “days that you provide care, how many hours per day?” To reduce the 
skewness, we used the log of total informal care hours provided per month. Because some observations had a 
value of 0 for informal care hours we used log of (1+ informal care hours per month) as the dependent variable 
(Diehr et al. 1999). 
xiii
 Informal care hours are missing for 5% of the cases. A Heckman (1979) model was used to examine sample 
selection bias and no evidence of sample selection bias was found due to missing observations of informal care 
hours. 
xiv
 The use of hospital care and nursing home care is essentially the same for dementia patients except one is for 
short-term care and the other is for long-term, we combined these two formal care utilization levels by 
combining the number of nights a patient spent in nursing home or in hospital during the twelve months 
preceding the survey and labeled it as „institutional care‟. To reduce skewness, we again used log of (1+ number 
of nights spent in nursing home + number of nights spent in hospital). 
xv
 These results are available upon request. 
xvi
 For both publicly and privately (i.e. third party payer) funded services, eligibility criteria is typically based on 
functional disability in the specified ADLs (Shultz 2000). 
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